Cytoskeletal protein 4.1R affects repolarization and regulates calcium handling in the heart.
The 4.1 proteins are a family of multifunctional adaptor proteins. They promote the mechanical stability of plasma membranes by interaction with the cytoskeletal proteins spectrin and actin and are required for the cell surface expression of a number of transmembrane proteins. Protein 4.1R is expressed in heart and upregulated in deteriorating human heart failure, but its functional role in myocardium is unknown. To investigate the role of protein 4.1R on myocardial contractility and electrophysiology, we studied 4.1R-deficient (knockout) mice (4.1R KO). ECG analysis revealed reduced heart rate with prolonged Q-T interval in 4.1R KO. No changes in ejection fraction and fractional shortening, assessed by echocardiography, were found. The action potential duration in isolated ventricular myocytes was prolonged in 4.1R KO. Ca(2+) transients were larger and slower to decay in 4.1R KO. The sarcoplasmic reticulum Ca(2+) content and Ca(2+) sparks frequency were increased. The Na(+)/Ca(2+) exchanger current density was reduced in 4.1R KO. The transient inward current inactivation was faster and the persistent Na(+) current density was increased in the 4.1R KO group, with possible effects on action potential duration. Although no major morphological changes were noted, 4.1R KO hearts showed reduced expression of NaV1.5alpha and increased expression of protein 4.1G. Our data indicate an unexpected and novel role for the cytoskeletal protein 4.1R in modulating the functional properties of several cardiac ion transporters with consequences on cardiac electrophysiology and with possible significant roles during normal cardiac function and disease.